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1019990044791 2000/10/1 
[AifIS] I|5i5S!Ai 

im^&$.i 0002 

[XU5SJXU 1999.10.15 

SSSS] Liquid Crystal Display Device And Method Of Fabricatin 

The Same 

[5S!2J] 

i&m mx\ .mm± mh\a ^±4mx\ 

[^S!212E] 1-1998-101865-5 
[QH£I£J] 

SSI 

[CHB.I2J3E] 9-1 998-000083- 1 

[5^o|oj=sy^] 1999-001050-4 

S^HJI] PARK.Kwang Seop 

720126-1231418 
730-350 

i^±] ?DIAI gj^e 401-3^11 ^ji^aici e^si 21 

^Al die 7 12 

[^Sj] KR 

[^AFS^] Si^? 

imx\] mm& iU2^9i f?soii °ia §si, xii60£°i f?§ 

oil °ia ssi^ai a s^thLiD. □dial 

SSI (21) 

[21 ^SS!^] 20 a 29,000 SI 

[JltlSSie] 8 2 8,000 SI 

0 2d OS! 

[£!A>§?S] 19 m 717,000 SI 
[i^ll 754,000 S! 
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■[tfl3.£] 

£ 6 
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<^3>l;h*> ^ =L ^l^^ {Li quid Crystal Display Device And Method Of 
Fabricating The Same} 



£ 5^ £ 4°1H *i 'B-B"-8: 4^ ^#1*H M-Ej-vfl^ ^l^s] 

2] M-Bj-vfl^ #^51. 

£ 7£r £ 4<HH ^ 'D-D"» nj-ef M-^Hl^ sHi^^r Tfl °1 M2}<?1 
^ M-Efifl^ ^S.. 

5= 8£r TflolE^^V ^17>^ nfl $]<>]&] i+Ej-iflfe ^ 
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5. 9^ S 4o)l JUL^M ^-g-^ XGA^- *fl#:£» 7M^ ^^sfl^s}- ZL 

^-f^» M-E^fe ^51. 



2 : ^71^ 4,34 : ^o]e^^- 

6,36 : tIM^^ 8,38 : 

10,40 : 12,32,42 : 

14,44 : :E.3]<y*i-^- 16,46 : i^^^l^- 

18 : *t-7] ILS.^ 20,50 : s)-^^- 

22,52 : ^H^tl 24,54 : 7\}°}^°1 

28,48 : -B-7] iLJL 1 ^ 30,60 : ^m^x]^ 

56a, 56b : ^^^91 70 : ^sfl^ 

72 : ^]c]B\ ^Jf- 74 : tIMM 



^S^*} ^ =L aflS^lH 3j ^ 3Ml3l^- ^1 Stifle 
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<22> 0 -"Bl u. nfle ^(Active Matrix) ^^^^ ^^S^l^^l^ ^>^1 

^€*l^El(Thin Film Transistor : °l* r TFTsf f-)« o]-§-^H ^r^^ ^J^M- 

€ell«l^(Television)oli4 ^ ^(Lap-Top) H s^vg ^3 (Personal Computer) -g^ £ 

^^Hl ^I^H^l sh^H^ ^(Picture Element Matrix SE^ Pixel Matrix) 
<^1 €31*13 -tl^^r ^ al^^Ai^ofl ^Al^Tfl ^cf. 

3MEi IS^- El ^) CiHElAlJLO} ^^l^l nl-2f ^ S^Kr ^ « 5E. 

f-tr4. TFfe tHoIh^oJs). ti)olElej-ol#<2l ^x>^-ofl a^t^ p\)o) e^o] o.^.«-e! 2) 

<24> <^a]-^o.s., ^^SAl^>^ £ 12f ^-o] t-flo]Elel-ol(22)3}- 7lH ^ 2 r < ?l(24)^ 

^-o)l TFT(30)7 r ^Ajsjr^, cfl o] e] 2}°l(22):nf Tflo] M E}o](24) a>o]o^ sMi^^H gj.^ 
^-#(20)01 °flM^ ^Efls. afl^l€i=r. TFT(30)b £ ^o] Jf^7l^(2) Aj-ofl ^Aj 
€^r. d l TFT(30)b Tflo] eeJ-o] (24)«Hl ^£ Tfl o] e #^-(4) , E] 2}-o](22)ofl 
^B)lo]3^-(14) ^ ^^^(20)^1 ^^.^^^-(16)1- S^-^cf. 7l]o]E^^-(4) 

°1 sflEi^€ ¥^7l^(2) aJ-o]]^ SiNx f-^1 ^71 -fr^lS £ 7flo)E^o^^-( 6 )ol 
^^t}. °1 7flolH^<^n]-(6) $H1^ aJb} ^(amorphous-Si : °ls r 'a-Si^l&r 

& «V£^l#(8)3r n + °l£r°l £3g£ a-Si.2-^ ^ .2.^ ^#(10)°] 7llo]E^^- 

28-5 
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(4) ^o]E^c^n}-( 6 )£. o. S ^€4- SLBj 3^(10) cqofl-. ^ 

^ £.2|]S]3l^-(14)4 4^^^-(16H ^€4- ^31^^(14)4 ^SL^*m- 

(16)£- 43 SflE^^Uf. o)o]*\ t JELfifl<?l*l^-(14)4 i^L 

^^^•(16) 4°H1 *fl^-§- 44 .£^##(10)°] #5L*I]#(8)* ^# 

*l?l7fl ^14. ^i^Jl SiNx, SiOx -f-^-S. ^ J±:&bK18H Jftg 7 l#(2) ^ 

3<H TFT» QX] ^4. ^^.^^(16) iLJrnKl8)£: ^-^^(12)^ ^^£]7fl^- ofl 

%H] $m ^17^4. °1 ^£(12)-8- i^i*I^(16Hl ^^s]7fl^- El ^. 

4°l^(Indium Tin 0xide)S ^ 4^^-(20H ^^44. 

-£ 14 ^ ^S^l^Rr s}-^ ^^-(20)^1 tflolB] 4^(22) JE^r 7llol3^-ci(24) 
tLSL^l] nflgf 5~10/*m ^5L^ #3^- ^flB^^cf. HL*h SLAl^l m.^ 

DflS^i^ shfc#^(20)4 5~10//m ^£ f^^4. °H1 £ 14 ^ ^ ^ 5*1 

tflef 50% ^£<2} 7fl^-^ 7>*1 Til 44. ^4, £ 12}- ofl^^A]^^^ 

^S44i4^ 7fl^^- feol7l 3)f>}<$, '*>\^*\ 5, 055, 899" sHi^^M: 

5,055,899' SL°\} 7)144 on^SAl^l-^ ^ 34 Qo) J1Jl4(28)0- 5.4 -fM ^<£4-§: o] 
•%-*}7\] €4. °1 -n-71 iLJL4(28)£r 2000~8000A(0.2~0.8,um)4 ^^5. ^4^*!M1 
£^1 ^^>7fl £5144. ^14 °1 ^-71 .!±Jl4(28)£: n ^^7> ^=71 

^^^-(20)4 e)H^4<?l(22) ^-4i^^(20)4 TflojE^^ (24)2) f^^l ^ 
?H 7^14^1- ^^Rr &*\)%o] o M oil- i-g- l^o] ^fr}- 
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<27> i] 

( £ £ 0 A) 

C_ d 

<28> °)7}*\, 'e'^r -fM ^(28)^1 ^W^, ' e 8.85>i0- 14 F/cm°l tf. 'A'^ 

2j-^^i^-(20)4 cflolE^o](22) SE^r ^-i^^-(20)4 T^ol^sKl (24)^1 ^^^<^o]^ t - 
d'^ -fM 3.^(28)$ ^^o]cf. 0-7] J±JL^(28)^ ^-Tfl^ ^#t!r wf^- 0.2- 
0.8//D1 nflo- nfl^-oil 51-^^(20)^ ^ ^ <^H ^«fl iH^^r 7] $ ?fl3H 

€i^f =l 3711 ^Cf. Qo] 3[±^(20)$] f^^^H 7fl3flAl^ 

^ afX) e]^ 7jlo]EB)-«?l(24) £^ HM35KK24) ^ ^flsflAl^^ 

^tfi^. o]^7fl €• 7>*l±r 71^ ?fl2flAl^i^ 7flolm^(24) SE^r dH^e}- 

9j (22)o.S. *1<£3M: 3.711 ^fl^l ^SfcMflol 

<29> J£ 12f ^^SAl^>^ ^.^^-(18)^8: -ft-^KHrC S )7\ Cfl^= 6.7 ^JE9j 

SiNx, -fr^i-SHK e )7> tflsf 3.9^1 Si0 2 ^7l#^ol o.^ ^.^B]-(18)-i- *}°H1 ^f-uL 
s}-^^(20)o| cfloiE^«y(22) 7flolEe]-ol(24)3l- ^£)tS ^ €■ 7l^-g-^o] 

^^*>7fl ^4. ^ ^4, -^71^-^^- Jis^-C 18)^-5. °) -g-s}^ <5!J^iAl^^ 
^(20)<>1 3101^2^1(22) S&^r TlHM eKl (24)4 ^ &t).. 

<30> ^<3^H1 Sl^- 71^ ^l^:*>7l ^l^^ 5,920,084 

X'oflrr *J€$ -8-71 iLJL^ ^*)14 -B-^i^l- ajWMl o^rf. o] ^vcvofl sq^, -B- 
71 iLJ:^(28)2l ^*ll^- 1.5/um °l#(HV^a|Sl-7fe 2~3^m).°-S. ^^^tj-. H^JL -fj- 
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7] £.$.^(28)4] -ff^^r 3.0 &t}. £°1 -n-7l ^(28)^ 

-S^S^A] 5]^i^£(RPM)7> ^-0>^7ll ^7)?i<£^2) 3.^ ^<U°} 3.7]} S\JL ^ 

iiS^-(28)s) ^«fl iii^^(16)ol ^€ *r 

&tf. zl ^ij-, ^^^-(20)4 ^ii^i^-(16) a>o]o)1 ^#^^}-ol ^7\^[7] M- 

^•(28)* ^.31^>7l ^SiM -B-71 J±Jlb}-(28) 5E£ej|^lil (Photoresist) 

7> =L ^^lJL S£^]iM2) ^1 ^<yo] Aj^] sic}. ofl^- s.o^ ( 

°l#^f €(Benzocyclobutene : °1^> 'BCB'^ ^ -fM ^.^^-(28)^ ^7} 1.5 

fzmo]3L 7flolE^o^^.( 6 )o) ^^7> 0.4/zm$l ^-f, JESiifl^S 5} tflef 2.4//m 

^€ ££el|^li^2] Sf-v\\7} 2.5^m °1#<>1 5^ l£5l|xl>iE2] 
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<33> ^7] ^-^1;^- -& ^ofl t4€- ^^i^l^l-fe ^ Cfl 

<34> ^-tgo)] rt|.S. «5n^SAl^>^ «^M^]A E ^ SMi^ A>o]o^ 

£.-!=- -^-71 ^<?1^ 0.8~1.5//m ifl£) ifls. ^^^-7)1 

-6-7) ^^H: 0.8-1.5/^m^ ^M|3. ^^7]^: Tfl 
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<37> #7] -5^* £)ofl -g- f^S} Cf-E ^3 ^ ^*£r #2:3: ^*1 

<38> ol*}. f £ 4 £ 10^- M^o} ^Al^ol] tflS>o^ >i^*>7l 

<39> £ 4# %S*V^, ^01^^(52) 4 7flolEefoi(54)^ JH^V^-ofl TFT(60)7> 

H^l til^^Alsl- ^-^>7ll Si 4. 7flo]Ee|-ol(54)^: «1^.2.A!Jrofl %-7}S\^ 7)M M 
TFT(60)^ Til ^lS^i ^-(34)4) ^sMl ^q-. <^2|-^>S# zj-zj-^ SMi^CSO) 
-4 JEX|*>*1 Sgr-g; ^^q- A>o]oil ^og^ cji^f-g- i^-*vcf. d)5§^£ ^^^-(50) 

#7lH ^-S^M ¥^7] #-g- °^>3^r 

?* -S^ Wl^^S* :§*#-§- S^1^7ll 4gC*. ^^^-(50)^ 7*^**5^ 

Aljr«fl^ ^, OlolEie}o](52) ^ 7flolHa*°l(54)fi| ^8 €4. °H 

(52,54)^ ^^-ofl ^fl^Rr f^2*°J(56a,56b)*IMfe ^iL5L€ *]3l«11 ^(52, 54 H 
3*1) £Al***l ^ <^a>^ ^-o] *}&&t\.. o] ^e*ol(56a,56bW 3 

Sfl cflolEie}-oi(52) ^ 71101^^01(54)^ ^fl sfl a] ^7* ^^-cf. ^^H^r 
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xJi\d\) b)v)SL*\3l«\ 95% <>]#■£■ 9X^ -M^^S. € -JM 

£ 5 ill^l £ 7# TFT(60)^ 7flo]i=BK] (54)^1 7fl°l e ^(34), 

t-HolE^o] (52)^1 3^r€ ^e11<y^(44) ^ s^i^(50H] 3^r3 ±2.^^(46)4: 
3Lt)^=K 711 i=^(34)2}- Tfl ©is ^01(54)^- ^a^> 7 ] ^fjj-o}, ^#o] 2500A ^S. 

^E^oiq- ^#*Hl o^sfl 7l#(2) #<H1 ^#£r 3E. 

S. Pfil7} ^£ ^, «>-§- °)£r ofl^H ^Sfl 3fl^^^Cf. o]^7fl 7^1^*1 ^(34)^4 
7flolEe)-<y(54)ol ^ 7 l^-(2) -S-ofl M7]*(2) ^"oll^ SiNx ^ -fHSl*llS 

(34)2}- >flolEel-oi(54)^. ^Tfl ^tf. ol 7flolE^<g^.( 36 )^- 2000-3000A if-v)} 
* 7}*l7fl ^cf. o] 7flolM^<^^-(36) SH^- a-Si.2.3. ^ *K£*1]^(38)°1 2000A ^JE. 
2\ *f-v\)3, ^S\JL, =L $\<$ a-Si<*H n+ 0)^-0} iL^^#^(40)<>l 500 A ^.£2} 

^v\]g. ^^4. olf ti>£^^(38)4 -2.^#^(40)£r 7flo]E^^-(34) ^ ^ o]e 
^^^•(36)^: gTfl ^cf. £.^#^(40) floflfe- ^SLS. ^ £ieflol*i^.(44)4 
^^■(46)^] 500 -2000 A ^£2] ^-^S ^aMM. ^^^^^(44)^- ±SL^^U6)£: 

(36) 4°H ^€ ^ -2.^^^(40)0] #5.*)1#(38)# ^#^1^1 Tfl 

six}. 0]%^ TFT(60), 3] °1 ^ eKl(52) ^ TfMms]- ^1(54)0] tg^s} #(2) SHI 
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tt 3.0 °)*}9l ^7} *i<$n <« -Fr^^V 2.791 BCBS. £ j± 

JL^(48H 0.8~1.5^m -^15. i^JEL^i}. °1 °fl , *H°lBl2tel(52) ^ tIM 

SBK1C54) ^ -fM a.S^(48) ^, ^H}<?!(56a,56b) -fi-7l ^^-(48)^ ¥^1 

^ 1.25-1. 27 //m ^g£7> ^t}. fry] JiJL^(48)£r i^S^M SM*o) ^ 

^>7ll ^71^(2) Si 711 -R-7] iLJL^(48H £-^7HH 

(Curing)€ ^ 4i^^^-(46)# #3- -R-7l ^^-(48)^ ^7} 
ol 4i ^.^^^(46)^1 ^^^^-(46)4 5)-dL*I^-(50)€- ^^17171 fl^ 

€-^*(42H ^rf. ^€-(42) -fM ^^-(48) ^Hl-cr Sl^fl^MS. 
(Indium-tin-oxide : I TO) 5. Q 3Mi*l^-(50)°l 1200-3000 A ^S.^ *f-v\}3. ^ ^ 
^cf. o] shfc.*i^-(50)£- ^*(42) 4^.^*1 ^-(46) 4 ^^tf. d> 

^-71 iLjL^(48) SHi^(50)£: S. 6 ^ £ 74 tJM^ 

<£(52)4 7flo]Ee|.o](54)^ ^^s-o)] ^>A1^ 7 >^>Bl7> f^£]7fli? I£ ^ 4, 

<41> 5|-4i^(50)ol 3HEieKI(52) ^ 7flolM5}<el(54)ail- ^5)^ ^ eKl (56a,56b) 

^ ^-(W)^r £ 6 ^ £ 74 4L£*H*I(52,54):4 3^^(50) *H «H ^x] ^£ 

<42> ol<4 :£-£- ^Sa^H &<>H, ^sMi€£r sfl^r^l 7fl 

^ tfl^ 1/2 7l# vfl<Hl wlcl^^ 95% ^ sXo]o^ i£t\. #Afl 

*1 *>^, ^^S)-^^^: 5. 84 7flolM^^-(34)^l «?17>£1^- 711^1 E^^(GP)2l z}o] 

^el7l^> ^, JE.5fl^]^iq-(44)4 4i^^(46) ^>°1S1 5fl^ol ^^Sl^ 7] #3} tflSf 
1/2 7l^V xflofl wl^^.<0s(VD)4 ^-f-^CVcom)^ ^tf-g- 95% f^j^^o) 
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Jl(VD)2}- ^^^(Vcom)^ uf^^l *>^«g-gr ^#t»r ^, 4# = sfl < ?H*l 7flo}H^i 

(GP)7> cfA] ^>ol^)^ nfl^} ;*l<3-§- -R-*1*M1 7)lolE^i.( G p) 7 ]. 

^ol^^ 4M*Hr XGA«" Sfl^-H* 7>^lfe 3Jfl^(7flolE^.O] 768 >cflo] S^-O] 
1024 >RGB 3)^1 , =iSH <y ^2f^7> 60Hz 21.7 //s^tf. TflolE^^ e} 

-i^*}. °H 4«h ^s^iS^r *W 10// s °l^(w>^-^l^>7fl^ 9//s «]tq 
.2.^!Jl(VD)^ 95% -fr*]** 0 ^ ^ ^sJ-^-i^ ^^m^r -8-71 

J±:£^(48)Sl -^Kd)^ -R-^^-(e) Sl^m ^5Kl(56a,56b)^ 7fl2}|Al^ 

^ «H ^ ^-^17)1 ^cf. 

£ 9# ^^S, 768 7flSl 7flo]E2}-«a(54)4 3072 7fl2] rflo] E^ol (52) Afojo)] ofl 
^^-^€#(71)^1 nflM^ji ^BflS afl^l^ ^2im(70)°l S^l^ °1 
^^^^(70)^1 71101^01^.(54)^ TflolS ^«. (74 )o 1 i TflolS ^«. (74)s 

7llolm^^(GP)7} ZL^Jl n 0^^51-01^.(52)^- c-fl o] Bl ^^(72)<fl ^ 

^Sjol c-flolE-1 ^«.( 72 )^E-1 7llolH^^(GP)oll ^71^1^ & 2|o]^ c-llolE^7> ^X] 
°)1 °lsl^ ^^2fl^(70) >*HM €■ S^ii^r C-flolEl ^-SjL 

(72)51- TllolH ^^-(74)S^-&) 7># ^ fl*H °H1 4e}, A J^1^ 

°1 7F£ €■ sMitt 768 71101^^01(54)^ 3 0 72 cHo]b| 5^1(52) *M<A fl*13h 

4. °1 SHt(PIX(768,3072))S) ^Al^H tflsf 10jMS vfldfl «] nlJLAjJUVD)^ 95% °] 
^ 9X^ 2i&£: & I ^ 5. 10*)}*) ^ 9X^ *W -Pr^l iLJL^-(48) 

^1 ^)(d)7} 0.8 ^m^ nfl 2.0 ol^ o.^ 
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A ^r(e)» ^-fsq- -3-71 ^^-(48)21 ^(d)7> 1. 3/^21- 1.5^m^ nfl 4 . 0 o^} 

(48)^ ^](d)7> 0.8t*m°}JL e )7> 3^ ^ ^#*1# , ?1 9.3//S <3*1 al^-S. 

*!Jl(VD)# f^l «}S7l| ^ -3-7) JUL ^-(48) 3 if-v]}^ £ 

o) -B-7] J±jL^(48)2l 3.t% ^lE^ ^RM^l -g-^-i" JIB^H ^cfl 1.5//mS. 

<44> 1] 



\. d 


0.5/* m 


0.7/im 




0.9/rm 


1.1 Am 


1.3adi 


1.5m oi 


2 


10.5ms 


9.1ms 










:ii.7v9^^- 


3 


12.2ms 


10.1ms 












4 


13.9ms 


ll.lMS 


10.5ms 


10.0ms 


9.4ms 


^9:g : ms& 




5 


15 . 5 m s 


12.0ms 


11.3ms 


10.7ms 


10.0ms 


9.5ms 


9.2ms 



<46> IS. 2] 



\ d 


0.5/tm 


0.7 /tin 


0.8/tn 


0.9/xm 


1. 1/im 


1.3/t m 


1.5/to 


2 


0.000305pF 


0.000201pF 


O*00pl^pF? 


G;O0O159pF 


O!:Q0O135pl 


0::000119pF 


IOIOOOIOTpFI 


3 


0.000402pF 


0.000272pF 


:O|0OO238pl 


:il0002iK3pF ; 


O|O0O179p£ 


:0|000157pF> 


\O:;0pO141pF 


4 


0.000533pF 


0. 00034 lpF 


0.000297pF 


0.000265pF 


0.000223pF 


0i000l94pl 


^OO0l74pR; 


5 


0.000644pF 


0.000409pF 


0:000355pF 


0.000316pF 


0.000264pF 


0.000231pF 


0.000206pF 



<47> 3. 2 <>]H 71 ^ ^fl^lH^^- BKK52) $H £5L^ -B-71 J±S^-(48)2l ^ 

^l(d)7> 1.25jumolJ! SMx*l^-(50)3|- dHEiB}-Sl(52)°l #^^(56a)2l ^(A) 

837um 2o i ^ ^^(A)^r 3^fc-i(PIX(768,3072))Sl *\] 
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3. £3 ^o]7> 279 ^molJl 5^*1 -^(50)2]- n°]&\z\-°l(52)°} f^^i #^^^l(56a)Sl 
°1 2^4i^i^-(50)3l- T^msKl (52)°1 #^^^(565)^1^^ 7} 



<48> ^°1, ^6fl 14s. ofl^^l^V ^ H 31 o] B\ 2} °1 , 7fl 
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